
Energy Market

• �Intenational price war

• �Oversupplies of oil & gas

• �Increasing bankruptcies
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crease of the global average temperature 
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integrate 100% renewable energy in the 
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• �socio-political challenges of the associated 
structural changes and the

• �political economy of a fossil fuel phase-out 
including gender aspects in Germany and 
around the world.
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Impressions

Presenting our research results at the German 
coal commission, at demonstrations in front of 
50 000 people as well as at scientific forums 
allowed dissemination and discussions with 
science, civil society, industry and policy ma­
kers in Germany and abroad

Interdisciplinary METHODS to answer various overlapping research questions

RESULTS: How to transition from coal to renewables in Germany and globally

Conclusions  
and Recom-
mendations:

Theoretical & methodological approaches and research dimensions The Open Source Energy System Model GENeSYS-MOD

Effects on coal industry 
- negative;  
+ positive

Examining socially just, ecological reasonable and economically  
justifiable global coal phase out scenarios
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Climate Ambition

Power Relations

Gender

Just Transition

Qualitative 
Methods:
• �Expert  

Interviews

• �Document 
Analysis

• �Discourse 
Analysis

• �Systematic 
Literature 
Analysis

• �Focus 
Groups

• �Gas is not a transition fuel and should be phased out 
as quickly as possible

• �So-called soft location factors (e.g. education, art, 
participation of civil society actors) should be given 
greater consideration in structural change processes

• �In coal regions, most attention is paid to the needs of 
the (mostly male) miners. The (different) needs of all 
people in the regions should be taken into account. 

The research addresses the question of how the production and consumption of coal and other 
fossil fuels can be reduced through appropriate energy, climate and cohesion policies in order 
to mitigate the consequences of the climate crisis.

We focus on policy-
relevant research on 
socially just and more 
ambitious phase-out 
options for coal and 
other fossil fuels, ex­
amining the power 
and influence of dif­
ferent actors, gender 
aspects, and political 
contexts.

Theory:
• �Sustai­

nability  
Transitions

• �Feminist 
Theory

• �Political 
Economy

Renewable  
Energies

Nuclear  
Power

Fossil  
Energy  

Carriers

Multi-level based governance & planning

Participation & consensus of relevant stakeholders

Da stand Multi-level governance and planning 

Workers & Citizens
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Soft location factors

Economy & Industry
Fossil fuel 

based 
Economy

(Decen- 
tralized)  

Renewable 
Energy  
System

Education & Research

Energy sytem

National / supranational (structural) policy level

Regional (structural) policy level

We model 
the entire 
energy sys­
tem taking 
into conside­
ration diffe­
rent climate 
policies (e.g. 
the electrici­
ty producion 
in Europe 
in the year 
2050 as­
suming a 
»technolo­
gy friendly« 
scenario).

We assess prospects of future coal production and exports by modelling international coal  
markets, trade flows, investments and production under different demand scenarios.

We aim to provide input 
to progress the discus­
sion on energy transi­
tion in different count­
ries & develop in-depth 
case studies for the 
barriers and opportuni­
ties of international coal 
transitions.

Changes of 
the energy  
sector will 
result in re­
gional emp­
loyment ef­
fects (e.g.  
shifts per job 
type, year, 
and fuel in 
South  
Africa).

TWh

Technology

Biomass
Coal (Hardcoal)
Gas (Fossil Gas)
Gas (Syn. Gas)
Geothermal
Hydropower
Nuclear
Photovoltaics
Wind (Offshore)
Wind (Onshore)

COVID-19

Gobal Economy

• �Global recession & financial crisis
• �Rising unemployment & inequalities
• �Hault if globalization trends and 

international trade

- �Gobal  
(partial) 
lockdown

- �Reduction of global 
energy demand by 
4% in 2020

- �Increasing 
insecurity & 
divestment

- �Shrinking 
coal  
demand 
(esp. in 
Europe  
and 
Northern  
America)

- �Insecure  
outlook for 
investors 
and coal 
regions

+/- �Recovery  
package  
stimuli 
(- conditional  
to climate 
constraints)

- �Increased  
compe­
tition in 
electricity 
market 

+ �Cheaper fuel 
costs for  
mining

- �Reduction 
of (air)  
traffic

- �Partial closure 
of mines and 
power plants to 
stop the spread 
of the virus

- �Air pollution 
(partly due to 
coal) worsens 
the effects of 
CVID-19  
pandemic

Trends in the Coal  
Market before COVID-19

• �Stricter climate and  
environmental policies

• �Shrinking shares due to  
cheaper renewable gas

• �Divestment trends and  
bankruptcies companies

Gobal Coal Industry in times and  
after the COVID-19-Pandemic

• �4% gobal coal demand reduction in 2020  
(US & EU -20%; -5-10% Asia, China +1%)

• �Drop of international coal prices, increase  
of bankruptcies and divestment activities 

• �Rising pressure on health aspects  
in addition climate and environmental policies

• �Rising need for transition management in  
coal regions to enable »just transition«

BAU Scenario
Manufacturing 
Jobs

Construction 
Jobs

O&M 
Jobs

Supply 
Jobs

2° Scenario

Different chal­
lenges prevail 
for countries & 
regions, calling 
for locally adap­
ted & politically 
viable solutions.

Technical solu­
tions are com­
parably easy & 

well researched; 
socio-political 
aspects need 
more analysis.

Crucial to pre­
vent new (stran­
ded) coal or gas 

investments 
(plants or mines) 
in Germany and 

abroad.

Progressive coal 
regions receive 
the biggest sup­

port and have 
the best chan­
ces to diversify 
and improve.

Regions igno­
ring the trend 
will observe a 
delayed eco­

nomic collapse 
with lower chan­
ces for recovery.

Team:  
Energy  
System 
Modelling

Team:  
Germany  
& Europe

Team:  
Global

Coordi-
nation
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